Effects of a new single-nucleotide polymorphism in the Acyl-CoA:cholesterol acyltransferase-2 gene on plasma lipids and apolipoproteins in patients with hyperlipidemia.
Acyl-CoA:cholesterol acyltransferase (ACAT) catalyzes cholesterol esterification in mammalian cells. Two isoforms of ACAT have been reported to date (ACAT-1 and ACAT-2). ACAT-1 protein is ubiquitously expressed in tissues, including macrophages, hepatocytes, adrenal glands, and intestines. In contrast, ACAT-2 is expressed mainly in the intestine in humans. However, the roles of ACAT-1 and ACAT-2 in lipoprotein metabolism in humans have not yet been reported. This study was carried out to clarify the relationship between ACAT-2 gene mutations and hyperlipidemia in humans. To identify gene mutations, we screened 30 subjects with hyperlipidemia (TC > 220 mg/dl or TG >150 mg/dl) by direct sequencing. As a result, we found a new single-nucleotide polymorphism (SNP; a point mutation in intron 1, IVS1 -8 G-->C) in the ACAT-2 gene. To investigate the relationship between this SNP and both plasma lipids and apolipoproteins, 91 unrelated hyperlipidemic subjects (40 males and 51 females), and 92 unrelated normolipidemic subjects (46 males and 46 females) were screened by direct sequencing. The frequencies of the IVS1 - 8G-->C allele in normolipidemic and hyperlipidemic subjects were 0.131 and 0.125, respectively. IVS1 -8 G-->C did not affect plasma concentrations of lipids or apolipoproteins in either normolipidemic or hyperlipidemic subjects. Although further studies are needed, our data suggest that the ACAT-2 gene may not affect lipid levels in humans.